Summary. -What drives the large disparities in height-for-age distributions among Indian states -variation in observed nutrition-related endowments, such as wealth or maternal education, or differential strengths of relationships across states between endowments and height-for-age? We explore this question by comparing a set of states with poor nutrition outcomes with the benchmark of Tamil Nadu, a good performer. Applying counterfactual decomposition methods to National Family Health Survey data, we find that surprisingly modest proportions of HAZ differences are attributable to endowment differences. We discuss our results in light of the superior track record of food and nutrition policies in Tamil Nadu.
INTRODUCTION
Understanding the reasons for persistently poor child nutrition, particularly height for age (HAZ), outcomes in India in the face of relatively strong economic performance has emerged as an important research area in recent years. India has the largest number of stunted children in the world, with a child stunting prevalence that is worse than Sub-Saharan Africa's, despite India's economic advantages (Spears, 2013) . Evidence is accumulating that there could be severe lifelong economic, health, and cognitive repercussions arising from these early childhood height deficits (Spears, 2012) .
A marked feature of child nutrition outcomes in India and their evolution is their substantial heterogeneity across states. The National Family Health Survey 2005 data (NFHS-3) show that stunting prevalence among under-fives ranges from 24% in Kerala to 57% in Uttar Pradesh. Also, the evolution of stunting prevalence over time and its associations with aspects such as economic growth and agricultural growth is characterized by significant heterogeneity across states. Headey, Chiu, and Kadiyala (2012 ) present data over 1992 -2005 to show that economic progress, including agricultural growth, is strongly correlated with nutritional outcomes in some states but very weakly in others. Menon, Deolalikar, and Bhaskar (2008) compute an Indian State Hunger Index (comprising calorie inadequacy, child underweight and child mortality) using the same methodology as the Global Hunger Index and find that there is substantial variability among states and that much of this variability is contributed by the anthropometry component of the index. Moreover, they find the association between values of the index and state per-capita income and economic growth to be weak.
What explains the observed heterogeneity in nutrition outcomes across states in India? Some of it will be due to differential endowments across states of the variables commonly used in explaining nutrition outcomes using individual and household-level data -household income, assets, education, sanitation, etc. This is, for example, reflected in the correspondence between state Human Development Index values (covering indices of income, life-expectancy and education) and child nutrition outcomes -some of the best performers are the same across these dimensions (e.g., Tamil Nadu, Kerala, Goa), and so are some of the worst performers (e.g., Bihar, Madhya Pradesh). However, the findings of Headey et al. and Menon et al. (2008) noted above suggest that the strengths of relationships between observed determinants and nutrition outcomes might also be different across states.
Although other unobservable factors could also be reflected in the strength of relationship between a typical observed covariate such as household income or maternal education and a child nutrition outcome, variations in nutrition-related policies, programs and institutions across states could be important. Tying such elements back to politics, Harriss and Kohli (2009) emphasize that crucial differences in whether a particular state's political landscape allows the poor and marginalized to have political voice, and in the quality of institutions, have an important bearing upon nutrition outcomes that can be achieved with given endowments of wealth and other observables.
In a regression context, the differences in nutrition outcomes across states explained by differences in observed covariates can be termed covariate effects. Differences explained by differing strengths of relationships between covariates and outcomes, in other words the "returns" to specific endowments, can be termed coefficient effects. Understanding the drivers of differences in nutrition outcomes between better and worse performing Indian states, and the relative roles of covariate and coefficient effects is important because, (i) given the size and diversity of India, a one-size-fits-all national picture is unlikely to be sufficiently informative for nutrition-related programing and policymaking, (ii) not only are there large gaps between states at the two ends of the spectrums of most social and economic development indicators, but many of these gaps are also widening (Purfield, 2006) . Furthermore, three of the states of the bottom of the nutrition league, Bihar, Madhya Pradesh, and Uttar Pradesh are also where the bulk of the projected population increase in the next decades will come from (Visaria & Visaria, 2003) , (iii) A comprehension of the relative roles of covariate and coefficient effects can provide an understanding of the extent to which nutrition convergence can be attained by improving basic endowments that impinge on nutrition, and the extent to which more directly nutrition-related programing and the general quality of institutions and policy-making, as reflected in coefficient effects, are important.
A vibrant literature, reviewed below, has emerged that empirically explores the determinants of child anthropometric outcomes in India. This literature has significantly advanced appreciation of the correlates of improved child nutrition for the nation as a whole. However, less attention has been paid to unpacking heterogeneity in outcomes across specific states. This paper aims to fill this gap in the literature by an empirical case-study approach that compares a set of states displaying relatively poor child nutrition outcomes -Bihar, Madhya Pradesh, Uttar Pradesh, Odisha, and Gujarat, 1 with a benchmark state displaying relatively good outcomes: Tamil Nadu. Given the higher prevalence of malnutrition in rural than in urban areas, the heterogeneity in the characterization of rural versus urban nutrition (Smith, Ruel, & Ndiaye, 2005; Srinivasan, Zanello, & Shankar, 2013) , and in consonance with the recent literature (Spears, 2013; Headey et al., 2012) , we focus on rural areas. We use the last available nationally representative National Family Health Survey (NFHS-3) data and counterfactual decomposition methods to assess covariate and coefficient effects to explain HAZ differentials between benchmark and comparison states. This is done first for mean HAZ differentials using Oaxaca-Blinder decompositions, and then for the entire HAZ distribution using decompositions based on quantile regressions. The latter are termed "Quantile Regression-based Counterfactual Decomposition" (QR-CD) methods, and allow the covariate and coefficient effects to differ along the entire distribution of nutrition outcomes. For example, are covariate versus coefficient contributions to cross-state comparisons different at the lower tail of the HAZ distribution (where severe stunting is likely to be prevalent) compared to the middle and upper parts of the HAZ distribution? In a policy atmosphere where targeting of the most vulnerable is important, such distribution-wide insights can be valuable (Srinivasan et al., 2013) .
The paper proceeds as follows: Section 2 places this study within the context of previous literature. Sections 3 and 4 present the data and decomposition methods respectively. Section 5 discusses the decomposition results and Section 6 concludes with a discussion of our findings.
PREVIOUS LITERATURE
Two literatures of central interest to this study are briefly reviewed in this section: one on the empirical modeling of child anthropometry in India and the other on cross-state political and institutional differences impacting development outcomes.
Among several puzzles surrounding trends in growth, poverty, and nutrition in India, Deaton and Drèze (2009) highlight the very slow improvements in child anthropometric outcomes despite vigorous growth in income. This stagnation, and international comparisons that paint a worrying picture of child nutrition in India, have been debated extensively (see Panagariya, 2013 , and the ensuing discussion in the Economic and Political Weekly).
A number of studies have carried out regression modeling to explain variation in child anthropometry in India. The UNICEF conceptual framework on child nutrition outcomes (UNICEF, 1990) has underpinned the specification of these studies. The models have typically included a variety of controls capturing observable and quantifiable basic and underlying causes of nutrition, but have often trained special focus on particular aspects of interest.
2 Spears (2013) highlights the importance of the relationship between sanitation and child height in India as well as in other countries and regions. Given the centrality of food intakes to nutrition outcomes, the increasing recognition of the multiple pathways through which agriculture could influence nutrition, and the importance of the agricultural sector to rural Indian livelihoods, a strand of the literature has focused on the links between agriculture and nutrition in India. Bhagowalia, Headey, and Kadiyala (2012) , using the cross-sectional India Human Development Survey data, and Headey et al. (2012) , using NFHS data, examine the connections between agricultural production conditions, diet diversity, and anthropometric outcomes, finding that while some agricultural variables such as livestock ownership and irrigation have associations with nutrition outcomes, many relationships along the agriculture-nutrition pathways in India are relatively weak and less than clear-cut.
The influence of the relative bargaining power of women in the household as measured by mother's schooling relative to father's on child nutrition outcomes has been examined by Imai, Annim, Gaiha, and Kulkarni (2014) , who find a statistically significant positive influence. Other foci in this literature have included the impact of specific programs such as the Integrated Child Development Services (ICDS) on HAZ (Jain, 2015; Kandpal, 2011) . Much of the literature has focused on modeling mean anthropometric outcomes. However, a small set of studies (Borooah, 2005; Imai et al., 2014; Kandpal & McNamara, 2009 ) has modeled the entire distribution of an outcome such as HAZ by using quantile regression methods. They all have found evidence of heterogeneous effects of key covariates on different parts of the outcome distribution, highlighting the value of allowing for such flexibility.
The above-reviewed literature has highlighted some of the key sets of routine observables that help explain variation in outcomes considering India as a whole. Cross-state heterogeneity has been recognized in the literature, for example in the form of controlling for state-specific intercepts (fixed effects). Less attention has been paid, however, to explicit consideration of cross-state differences, particularly the differential strengths of association between observables and outcomes across states.
Nonetheless, a separate literature has documented strong cross-state disparities in several dimensions that can impinge on the strength of association between endowments and nutritional outcome (in other words, the returns to endowments). These aspects, such as strength of community and civic society, quality and reach of public services, institutional quality, and the policy, governance, and political economy aspects they are related to, have been shown to influence development outcomes, although they are not usually measured in datasets like the NFHS. Mayer (2001) constructs an index of state institutional performance, including quality dimensions of medical and educational service provision and access to the public distribution system, and finds strong differences, with Hindi belt states, including Uttar Pradesh, Bihar, Madhya Pradesh, and Odisha at the bottom, and Kerala and Tamil Nadu at the top. Furthermore, he shows that the institutional performance index correlates well with the Human Development and the Gender Development Indices. Besley, Burgess, and Esteve-Volart (2007) and Besley and Burgess (2002) study the links between poverty, growth, and policy in India over time. Besley and Burgess allow the poverty elasticity of income growth to differ across states to reveal striking heterogeneity in elasticities, ranging from À0.3 for Bihar to À1.23 for Kerala. Thus, equivalent income growth rates can result in very different poverty impacts in states at two ends of this spectrum. Relating these elasticity differences to voice and accountability, they find that states with higher newspaper circulation and political competition spend more on calamity relief in times of floods, and provide more public food distribution when food production drops. Harriss and Kohli (2009) consider the influence of cross-state political and institutional factors on child underweight. They differentiate states on the basis of the extent to which their politics allows for representation of poor and low-caste segments, as well as their position on a scale with "clientelist" politics of accommodation on the one end, and "programmatic" politics on the other. Categories of states are identified, with Madhya Pradesh and Odisha on one end, and Kerala, Tamil Nadu, and West Bengal on the other (more progressive) end, and this political spectrum is argued to have an important bearing on underweight outcomes.
In sum, this literature suggests that there are many reasons to believe that convergence in nutritional outcomes across Indian states is not only about equalizing the commonly observed nutrition correlates. Even if children in states at the two ends of the spectrum were endowed with equal maternal education and hospital access, the quality of those services may differ substantially. Access to the public distribution system may differ due to state policy, and this may over time be reflected in different nutritional outcomes even where other observed correlates were similar. These and other aspects are capable of causing the strengths of relationships between observed correlates and nutrition outcomes to be different in contrasting states. Thus our primary hypothesis is that "coefficient effects" are important when comparing anthropometric outcomes across Indian states. We are also interested in asking whether coefficient effects become more or less important as we proceed along the HAZ distribution, are they more important for the more nutritionally vulnerable?
DATA
We use decomposition methods to make cross-state comparisons based on cross-sectional (long-run) relationships between a broad set of covariates and HAZ. NFHS-3 data, representative at national and state levels, are used. Investigating cross-state heterogeneity in India using pairwise methods of comparison, such as the decomposition methods we use, can pose conceptual and practical difficulties due to the large number of possible comparisons. We take a case-study approach, comparing a limited set of states with relatively poor HAZ outcomes against the common benchmark of a state with relatively good HAZ outcomes.
The set of chosen poor performers consists of Bihar, Uttar Pradesh, Madhya Pradesh, Odisha and Gujarat. Under-five stunting prevalence in these states ranges from 45% (Odisha) to 57% (Uttar Pradesh). These five states alone account for about half of India's total number of stunted under-fives. These states, apart from Gujarat, are consistently at the bottom of pile in the indices and metrics used in the literature reviewed above on cross-state institutional and political differences. Gujarat, on the other hand, is of interest since it is viewed as an oddity presenting poor nutritional performance while having a strong showing in terms of other socioeconomic indicators.
The benchmark state for comparison is Tamil Nadu, which is a relatively good performer with a stunting prevalence of 31%. There are other good performers that could be used as a basis for comparison, such as Kerala and Goa. However, Tamil Nadu's population is more comparable with that of the large poor performers like Bihar, UP and Madhya Pradesh. In contrast, in smaller sized states like Kerala and Goa, governance challenges, among other aspects, may be different. Furthermore, Tamil Nadu is frequently singled out as a good example in the literature on state-level heterogeneities in policies, politics and institutions influencing development outcomes, reviewed above. For example, Harriss and Kohli (2009) note that Tamil Nadu's political makeup has long been characterized by mobilization of disadvantaged classes, leading to pioneering programmatic policies such as the Nutritious Noon Meal Scheme and the Tamil Nadu Integrated Nutrition Project (TINP).
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HAZ for under-fives is the outcome variable in all our regressions. Accurate decomposition of HAZ differences into covariate and coefficient effects requires well-specified regressions that include key relevant covariates. Correspondingly, we started with a wide set of covariates informed by the UNICEF conceptual framework for child malnutrition and previous literature. Subsequently, we refined our covariate set based upon model fit. The final covariates used to model HAZ outcomes are classified in our analysis as child characteristics, maternal education and marriage age, mother's nutrition, sanitation and environment, demographics, non-agricultural assets, and agricultural assets.
4 The specific variables are as follows:
(a) Child characteristics
Variables include gender, age, and age squared. Likewise, child order is included since it has been found to matter in explaining variations of child height in India (Borooah, 2005) . Child weight at birth (along with an indicator for missing information on this variable) is also included given the evidence that nutrition in the womb and following birth is important for later nutritional outcomes (Binkin, Yip, Fleshood, & Trowbridge, 1988) .
(b) Maternal education and marriage age Maternal education is measured by years of schooling. Age at marriage is included as an element of maternal empowerment. Other proxies or indicators of empowerment, such as having a final say in consumption and purchasing decisions, were tried but did not improve model fit.
(c) Mother's nutrition
To account for in utero nutritional influences on subsequent nutrition, we use mother's nutritional status (measured by height-for-age) as well as an indicator for whether the mother is anemic, following previous work by Osmani and Sen (2003) .
The NFHS dataset contains basic information on sectors in which mothers are employed. We categorize this information into a set of dummy variables indicating the nature of work of the mother: agricultural, manual, or not working, as opposed to professional, technical or managerial, clerical, sales, or services, which were left as the default category. The objective was to capture the influence of maternal employment on care practices and thereby child nutrition. 218 WORLD DEVELOPMENT (e) Assets
The NFHS, as with all Demographic and Health Survey (DHS) surveys, does not collect income or consumption information. In accordance with previous studies, information on household assets is thus used to proxy permanent income. These comprise ownership of a set of durable household assets and an indicator of electrification.
(f) Demographics
Household size and number of children under six are included to account for intrahousehold resource availability and allocation issues that have a bearing on nutrition. As the propensity of a child to be in good health may be impacted by the quality of the environment at home, we include an indicator for whether the household uses clean cooking fuel. Additional variables, such as dirty floors and access to piped water were tried but discarded as they did not improve model fit.
(h) Agricultural assets
As discussed before, separate focus is trained on variables relating to agricultural involvement, given the prevailing interest in agriculture-nutrition relationships. A set of agricultural assets is included that comprises agricultural land ownership, the proportion of irrigated land, and the availability of livestock in the forms of cows/bulls/buffaloes, goats, and chickens. Given that the quantity and quality of food intake is central to agriculture-nutrition relationships, it would have been ideal to incorporate dietary measures into this analysis. However, we do not use this information since it is collected only for the youngest child in the household that is between six months and two years old, and as such is inadequate for the quantile regression-based analysis that requires large samples.
METHODS
The counterfactual decomposition methods we use partition the observed difference between HAZ outcomes in a pair of states being compared, say Tamil Nadu (TN) and Madhya Pradesh (MP), into covariate (differing endowments of observed determinants of HAZ) and coefficient (differing strengths of relationships between observed determinants and HAZ) effects. The first of the decompositions employed is the Oaxaca-Blinder (OB) decomposition of the differences in mean HAZ across states. Continuing with the TN and MP example, the underlying regression models in the two states are represented by:
Here, the dependent variable, HAZ, is regressed on a vector of covariates, given by X. 
Eqn. (2) says that the difference in mean HAZ outcomes between TN and MP, HAZ i;TN À HAZ i;MP , can be decomposed into two parts. The first part, X i;TN f b b TN À b b MP g, is the part of the HAZ mean differential arising from differences in coefficients between TN and MP (the "coefficient effect"). The second part, fX i;TN À X i;MP g b b MP is the HAZ differential arising from different endowments of nutrition covariates in TN and MP (the "covariate effect"). A positive (negative) covariate effect in this context would pinpoint the HAZ difference arising from Tamil Nadu's favorable (unfavorable) endowment of that covariate relative to Madhya Pradesh. Likewise a positive (negative) coefficient effect would identify the HAZ difference caused by a stronger (weaker) association in TN relative to MP between the covariate and HAZ.
The decomposition could also be written in a different way,
ð3Þ These decompositions are equally valid, but can in practice result in slightly different estimates of covariate and coefficient effects. Oaxaca (1973) refers to this issue as the "index number problem". To mitigate this problem, Jann (2008) and Elder, Goddeeris, and Haider (2010) recommend using a pooled model over both groups including a group-specific indicator as an additional control variable. We follow their recommendation and include a state-indicator in the linear model to prevent excessive attribution of the HAZ differential to the explained component. We also check these results against an alternative method suggested by Reimers (1983) to use an average coefficient given by b Ã 0:5 b b TN þ 0:5 b b MP . A significant assumption made here is that E(e i,state jX i ) = 0, i.e., the error term is conditionally independent of X. This "zero conditional mean" assumption rules out correlation between unobserved heterogeneity and any of the covariates. Thus, if there are unobservables (like "nutrition consciousness") that are related to both, a covariate (such as maternal nutrition), and child HAZ outcome, then the zero conditional mean assumption fails and the regression yields inconsistent estimates of the covariate's structural parameter. The detailed OB decompositions rely on this assumption.
The OB decomposition described above only decomposes mean HAZ differences between states. We are additionally interested in gaining perspective on covariate and coefficient effects in gaps between entire HAZ distributions. Figure 1 shows the empirical HAZ distributions for Tamil Nadu (long-dashed lines) and each comparator state in turn (solid lines). In each case, the Tamil Nadu distribution lies everywhere to the right of the distribution of the state it is being compared with, indicating the generally more favorable distribution of HAZ in Tamil Nadu. However, the gap between distributions tends to be higher at lower percentiles compared to the middle, indicating that the HAZ distribution is relatively more unfavorable in the other states compared to Tamil Nadu particularly at the lower tail. Percentile values of HAZ presented in Appendix Table 4 confirm this. The gap between TN and other states (except Odisha) at the 10th percentile is very substantial -between 1 and 1.5 standard deviations. This narrows somewhat towards the median, but still remains quite large. It is this observed pattern of differences between, for instance, Madhya Pradesh's and Tamil Nadu's HAZ distributions that we seek to explain using quantile regression decomposition methods.
The Machado and Mata (2005) counterfactual decomposition that we use provides relative contributions of covariates and coefficients along the entire HAZ distribution, rather than just mean HAZ. It does so by using quantile regressions to characterize the distribution of HAZ conditional on covariates, and combining estimated quantile regression coefficients in one state with randomly drawn values of covariates from another state to estimate counterfactual distributions. We provide an intuitive discussion below.
Denote the marginal density function of HAZ by F(HAZ), and the distribution of HAZ covariates X by G(X). Given an observed sample fHAZ; Xg N i¼1 , we can write FðHAZÞ ¼
Z

FðHAZ p p XÞdGðXÞ
Assuming the conditional quantiles of HAZ given X = x are linear in x, the conditional distribution of HAZ, F(HAZ|X), is completely described by the set of quantile regression coefficients [b(h), 0 < h < 1]. These quantile regression coefficients can be estimated by
b bðhÞ is estimated separately for each quantile, h. One can then simulate a draw from the marginal distribution F(HAZ) implied by the conditional quantile model by (i) randomly drawing h from [0,1] and estimating the corresponding b bðhÞ (ii) drawing a random value of X from the empirical distribution, and (iii) multiplying the estimated coefficients with the draw from X to compute a simulated draw from F(HAZ). Repeating this several times simulates F(HAZ) as X is "integrated out". Of course, the observed sample of HAZ already provides a "simulation" of F(HAZ). However the empirical density would not necessarily be consistent with the conditional quantile distribution and would not allow us to undertake counterfactual analysis (Machado & Mata, 2005) . For example, suppose we wish to simulate the counterfactual density of height-for-age in Madhya Pradesh, HAZ TN,MP , under the counterfactual scenario where the HAZ covariates are distributed as in Tamil Nadu, but the coefficients are those of Madhya Pradesh. The counterfactual density is given by
To simulate a draw from this counterfactual marginal density: (i) draw a random h from [0,1] and estimate the corresponding quantile regression coefficients b b MP ðhÞ (ii) Take a random draw for X from the TN sample, (iii) Multiply the two to simulate a value from the distribution of HAZ TN,MP . Repeating this several times simulates F(HAZ TN,MP ).
With these simulated counterfactual densities in hand, we can identify, at every quantile, which portion of the original HAZ difference between the state-specific marginal densities, i.e., F(HAZ MP,MP ) À F(HAZ TN,TN ), is due to differences in HAZ covariate distributions in TN and MP, and which In (4), q(.) represents a quantile function. The first square-bracketed expression on the right hand side of (4) above is the covariate effect and the second is the coefficient effect.
At this stage, it is important to point out a key assumption underlying the QR-CD approach outlined above. In common with other such decomposition methods in this literature, ignorability, (or unconfoundedness) is assumed. The ignorability assumption states that unobservables are independent of the treatment, conditional on observed covariates. We can again use HAZ distributions in TN versus MP to help motivate the meaning and implication of this important assumption. For example, "nutrition consciousness" may be one important unobservable at the household level in our data. Ignorability would imply that once covariates in our specification, such as mother's education, are controlled for, the distribution of nutrition consciousness is not systematically related to the state under consideration. In other words, selection biases can exist as long as they are the same in the two states after controlling for covariates. This assumption enables the identification of the covariate effect and ensures that association of covariates with HAZ across the states is not confounded by the impact of varying distributions of nutrition consciousness. Fortin, Lemieux, and Firpo (2011) discuss some important ways in which ignorability may be violated. Some sources of violation such as self-selection into treatment (states) are probably less important in this cross-state comparison setting. However, covariates such as maternal education and unobservables such as nutrition consciousness may be functions of the state under consideration, causing nutrition consciousness to vary systematically by state even after controlling for maternal education and other covariates. Ignorability is used as an assumption across the decomposition literature. We maintain ignorability as an assumption, but acknowledge that it is a strong one.
In this study, quantile regression coefficients are estimated at a random sample of 2000 quantile points to form the conditional density of HAZ scores. This gives approximately 20 predicted values per quantile. They are then combined with a random set of covariates from a different state to form the counterfactual density. Model selection aimed to reduce the difference between the estimated HAZ marginal density and the HAZ empirical density in Tamil Nadu, and hence to limit the contribution of the error term in the decomposition. Variables that reduced the fit of the benchmark model were therefore excluded. For the Machado-Mata distribution-wide decomposition, we only identify aggregate covariate versus coefficient contributions, and not the contributions attached to individual variables.
It must also be noted that we do not aim to identify causal effects in this research. We are interested in the range of HAZ covariates, unlike the case of studies investigating the causal impact of a single focal variable that employ instrumental variables or other causal identification procedures. Our objective is to decompose cross-state HAZ differentials into covariate and coefficient effects. Thus, although our estimates are consistent with a causal model, we take care to interpret some of the regression coefficients estimated here as only associations. This is consistent with the vast majority of decomposition studies in the wage discrimination, nutrition, and other literatures.
RESULTS
Since we compare five different states with the benchmark of Tamil Nadu, each step in our analysis generates a large amount of information. To prevent this from becoming overwhelming, we present only selected information in the main body of the paper. Further details are presented in the Appendix. Table 1 presents sample means for variables in the regressions by state, and also indicates statistically significant differences between group means in each comparison state and Tamil Nadu. It shows that mean HAZ is much higher in the TN sample than in each of the comparison states and that differences in HAZ group means between each state and TN are highly statistically significant. HAZ of the average 0-5 year old in TN is 1.2 standard deviations below the median of the reference population. Mean HAZ of all comparison states except Odisha are below the stunting threshold of À2.
Table 1 also shows that there are substantial differences between TN and comparison states in terms of many key covariates. Prominent among these is mother's education, given the evidence on the importance of this aspect to child nutrition in South Asia (Srinivasan et al. 2013) . Average schooling of TN mothers is about six years, in comparison to 2-4 years of education on average in the other states. Household sizes are significantly smaller in TN than in the other states, and mothers are less likely to be anemic. With the exception of Gujarat, TN households on average also have better endowments of assets (interpreted here as measures of permanent income) such as electrification, televisions and motorcycles, and a greater availability of clean cooking fuel. On the other hand, open defecation rates are not substantially different across states apart from a couple of exceptions, suggesting that this covariate is unlikely to have the same pre-eminent role in explaining cross-state HAZ differentials that it does in the cross-country comparison of Spears (2013) . When it comes to agricultural assets, TN actually has generally worse endowments than the comparators. Only 33% of rural households in the TN sample report owning land, which is substantially lower than land ownership in the other states. The high degree of landlessness in Tamil Nadu relative to most Indian states, especially those that have instituted land reform, is well recognized (Rawal, 2008) . Ruminant livestock ownership is likewise lower in TN. In summary, group means indicate TN has a significantly more favorable endowment of key nutrition covariates, albeit a worse endowment of agricultural assets.
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Appendix Table 5 displays results from the separate OLS regressions for each state that are precursors to the OaxacaBlinder mean decompositions. Although several variables show mixed patterns of statistical significance across the states, the direction of association of most covariates with HAZ is broadly as expected. Child birth weight and age, and education and nutritional status of the mother display particularly consistent and statistically significant associations with HAZ across states. The child's weight at birth is seen to have a strong positive correlation with current HAZ. However, increasing age is found to impact HAZ negatively, indicating the growth faltering that occurs as infant's age. The coefficient on the quadratic age term indicates that faltering levels off for older children. In several states, mother's schooling is found to be positively and significantly associated with HAZ. Likewise, mother's nutrition is an important correlate of child HAZ in these data -the coefficients on mother's current HAZ are large, positive and statistically significant in each of the states, while currently anemic mothers are strongly associated with lower HAZ in children in three of the six states.
Other variables display less strong and consistent associations with HAZ.
8 Open defecation has a negative association with HAZ as expected, but the effect is statistically significant only in TN and Gujarat. Likewise, the fraction of the village reporting open defecation has a generally negative relationship with HAZ, but the variable is statistically insignificant in most states. Of the non-agricultural assets, home electrification shows the most consistent correlation with HAZ -households with electricity in UP, Gujarat and Odisha are associated with a higher HAZ of between 0.2 and 0.3 than households without electricity, after controlling for other correlates. Very little association is found between employment categories of the mother and height for age of children in any of the states under study.
Among the agricultural assets, agricultural land ownership is the one category presenting relatively large and largely consistent relationships with HAZ across states. The relationship is statistically significant in Bihar and UP; in five of the six states, children in land-owning households are associated with higher HAZ of approximately 0.2 compared to landless households. In the absence of clear causal identification and further information about the use of the owned land, it is difficult to speculate about the pathway defining this association, however.
The parameters presented in Table 5 suggest substantial heterogeneity in coefficients across states. In Table 6 we report the results from testing the hypotheses that vectors of regression coefficients are the same in TN and each of the comparison states. In each case, the null hypothesis of equal coefficients is resoundingly rejected, suggesting that the Oaxaca-Blinder approach, involving separate regressions for different states, is valid. Results of tests of differences between each comparison state and TN are indicated in asterisks. For continuous variables, these are based on t-tests of group mean differences, and for dummy variables, these are based on tests of differences in proportions across groups. *, ** and *** represent p < 10%, 5% and 1%, respectively. 222 WORLD DEVELOPMENT Table 2 is that, in aggregate, coefficient effects are very dominant, and covariate differences explain relatively little of the mean gap between Tamil Nadu and each of the states it is being compared to, with the exception of Odisha. Aggregate covariate effects account for only between 3% and 15% of the gap with Tamil Nadu in the cases of Bihar, MP, and UP. In Bihar, for example, these results imply that Tamil Nadu's relatively advantageous endowments of mother's education and empowerment, household economic status, etc. only account for 3% of the HAZ gap between the two states, holding nutrition impacts of these covariates constant across the states. The covariate effect in the Gujarat-Tamil Nadu comparison is actually negative, indicating that Gujarat has a more favorable endowment of nutrition covariates overall than Tamil Nadu, and that the HAZ mean gap between these states is wholly due to coefficient effects. Only the comparison with Odisha presents a sizeable covariate effect at 38%. However, the small aggregate covariate effects do not imply that individual categories of covariates have insubstantial effects. As seen in Table 3 , TN's superior endowments of maternal nutrition, education, and empowerment together help explain between 16% and 20% of the HAZ gap with Bihar, MP, UP, and Odisha. Detailed results presented in Appendix Tables 7-11 show that the maternal nutrition covariate effect is largely determined by gaps in mother's HAZ (rather than anemic status). In the case of education & marriage age, both aspects (mother's schooling as well as age at first marriage) are important. The maternal nutrition, education and marriage age covariates effects are, however, counteracted by TN's inferior endowments of agricultural assets in the determination of the overall coefficient effect. UP's superior distribution of agricultural assets, for example, serves to shrink the gap with TN by about 9%. As seen in Appendix Tables 7-11, relatively low agricultural land ownership in TN is the main contributor to this.
The substantial aggregate coefficient effects comprise a mix of offsetting positive and negative coefficient effects for individual sets of variables. For example, the strength of the association between maternal and child nutrition is higher in TN compared to the other states, and this differential strength contributes 0.2-0.3 HAZ differential to the child HAZ comparisons. However, TN also has a weaker relationship between improved sanitation and environment and child HAZ outcomes than other states, and this serves to narrow the HAZ gap between TN and the others. The effect of the intercept term is positive, large and dominant, indicating that unobservable differences, neither captured in levels of typically modeled nutrition determinants nor in the magnitudes of their nutrition impact, are particularly important in cross-state nutritional heterogeneity.
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Appendix Tables 12-17 reports results from the quantile regressions estimated in each of the states. A comparison of the QR results with the mean regression results discussed previously underlines the importance of allowing for differential effects across the HAZ distribution. We highlight a few examples. The mean regression indicated mother's education to have At the 10th and 25th conditional percentiles, agricultural land ownership in Tamil Nadu is associated with an approximately 0.6-improvement in HAZ. However, this association wears off at the center and the upper half of the conditional distribution. Table 3 summarizes the results from applying the MachadoMata quantile regression-based decomposition as described previously. The first column shows the state and HAZ quantile at which the decomposition is being undertaken. Column 2 displays the actual (empirical) HAZ gap between TN and a particular state at a particular quantile. In all states except Odisha, the gap compared to TN is highest at the 10th percentile, indicating that these states come off particularly poorly in comparison to TN in terms of extreme malnutrition. As described previously, the decomposition methodology uses the quantile regression estimates to simulate actual and counterfactual distributions, on the basis of which the decomposition is carried out. Column 3 shows the simulated HAZ gap, which can be compared to the empirical gap in column 2 to assess model fit, which is crucial to the accuracy of the decomposition results. The difference between the empirical and simulated gaps is reported in the last two columns (in z-score and % share of gap), and shows the residual to be relatively small (apart from a few exceptions) and in the range found in other decomposition exercises in the literature (e.g., O'Donnell et al., 2009) . Thus the chosen set of variables model the HAZ distributions accurately, and provide a reasonable basis for decomposition.
The middle columns in Table 3 show the aggregate covariate and coefficient contributions at selected quantiles. Figure 1 provides a graphical depiction of covariate and coefficient contributions along the entire HAZ distribution. It shows the simulated marginal density (long-dashed and solid lines) and the simulated counterfactual density of HAZ (short-dashed lines) by state. The counterfactual distributions represent the HAZ distributions of each state under the counterfactual that all covariates were distributed as in Tamil Nadu, but their associations with height-for-age (coefficients) remained those pertaining to the state under consideration.
The first broad feature that is evident from the decomposition results presented in Table 3 and Figure 1 is that the covariate effect contributions are typically larger than was found with the mean decomposition discussed previously.
For example, in Bihar, the aggregate covariate contribution in the mean decomposition was only 3%, while the Machado-Mata decomposition estimates covariate contribution in excess of 30% in the bottom half of the HAZ distribution, diminishing to about 15% in the upper half. In Odisha, the mean decomposition finds the covariate contribution to be 38%, while the distribution-wide decomposition suggests that covariates explain almost all the HAZ gap with Tamil Nadu in the lower half of the distribution. The second broad feature apparent is that even though the quantile regression-based decomposition indicates a larger contribution for covariates, coefficient effects still generally dominate covariate effects (with the exception of the Odisha-TN comparison).
11 Coefficient effects explain about 60-80% of the gap compared to TN in the Bihar case, about 55-80% of the gap in the MP case, 75-110% of the gap in the Gujarat case, and approximately 67-88% in the UP case.
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As for variation of relative covariate and coefficient contributions across the distributions, the five comparison cases do not present a homogeneous picture. In the case of the Bihar-TN comparison, covariate contributions are relatively strong at the bottom of the distribution, indicating that a movement toward equalizing covariate endowments would narrow the HAZ gap by about a third. This effect wears off at the top half of the distribution. Also, in Odisha, almost the entirety of the HAZ gap with TN in the lower tail of the distribution is explained by differential endowments of nutrition determinants. In Madhya Pradesh, the pattern is in reverse, and the covariate contribution strengthens toward the top half of the distribution. Gujarat remains an oddity, presenting a substantial HAZ gap compared to TN despite being possessed of superior endowments of nutrition covariates in many respects-the covariate effect in the Gujarat-TN comparison remains small throughout the distribution.
DISCUSSION AND CONCLUSION
This paper has attempted to improve understanding of the drivers of the significant cross-state heterogeneity observed in the height of Indian children. Several Indian states have populations the size of large countries-e.g., Uttar Pradesh alone has a population size comparable to Brazil's. The substantial variation in culture, attitudes, and diets across Indian regions and states is well recognized. As reviewed in this article, there is also considerable cross-state variation in institutions, social capital levels, and political makeup. Sectors key to nutrition, such as agriculture and health, are state-level policymaking concerns in India. All these factors suggest that there may be value in empirical research that trains focus on these cross-state heterogeneities and considers their implications for nutrition.
The literature modeling child nutrition outcomes in India has expanded significantly in recent years and has enabled better understanding of the important drivers of these outcomes. However, much of this literature either (i) focuses on modeling individual outcomes across the country, typically treating cross-state heterogeneities as "intercept-shifters" -state-fixed effects that need to be controlled for, or (ii) conducts analysis using state-level averages of nutrition determinants and outcomes. In contrast, we have focused explicitly on cross-state comparisons while maintaining the variation inherent in individual-level data. While child nutrition in India as a whole has become a major item on the development research agenda, special focus arguably needs to be trained on a set of large poorly performing states that account for a substantial propor-tion of the nutritional underperformance of the nation as a whole. Tamil Nadu on the other hand, is a large-sized relative good performer whose stunting prevalence is comparable to those of middle-income countries such as the Philippines, Syria, or Egypt. Is Tamil Nadu's superior nutritional performance down to better provisioning of fundamental endowments such as wealth and women's education, or is there more to it?
Our results using mean regression-based decompositions and distribution-wide decompositions based on quantile regressions (which are less restrictive and thus preferred) indicate that relatively modest proportions of the observed differences have to do with varying covariate endowments. Cross-state disparities in HAZ are explained in large proportion by differential associations between covariate endowments and nutrition, as captured in "coefficient effects". As noted previously, our empirical strategy involved starting with a wide set of covariates drawn from the literature, with the final set decided based on model fit.
13 Thus, the chances of our results being an artifact of inadequate covariate coverage are low, at least given the constraints imposed by the types of information available in NFHS and similar DHS datasets. Clearly, Tamil Nadu's performance appears special relative to the comparators.
While "coefficient effects" in such comparisons lump several potential effects together and are not informative about specific factors or actions, it is likely in this setting that nutrition-relevant policies and programs play an important role. For example, O'Donnell, Nicolás, and Van Doorslaer (2009) in their decomposition study of the dramatic improvement in Vietnam's HAZ distribution in the 1990s find covariate and coefficient effects to be equally important, and emphasize the consistency of the strong coefficient effects with health, food, and nutrition policies introduced in the period. Elements of these programs can influence both the slope coefficients (e.g., growth monitoring can arrest growth faltering reflected in the strength of the relationship between child age and HAZ), as well as the intercept, improving height independently of specific variables.
Tamil Nadu's record of superior policymaking in this arena is likely to be important in our cross-state comparison, although we can only speculate about this. From the early 80s until the late 90s, the Tamil Nadu Integrated Nutrition Program (TINP) delivered a set of interventions centered on nutrition education, growth monitoring, primary health care, and food supplementation on a state-wide scale. The TINP has been widely praised and was able to reach under-3s much more effectively than the ICDS program that was rolled out in the rest of the country in this period (Heaver, 2002) . Although the TINP merged with the ICDS in the late 1990s, some of its unique features continued in the same form in Tamil Nadu. For example, Tamil Nadu retained its existing model of "two-workers" per ICDS center model of program delivery, wherein one staff member focused on service provision for under-3s, while the other focused on older children. In contrast, other states operated a "one-worker" model wherein a single worker in every ICDS center had responsibility for the entire age-range. These features, and the experience gained under the TINP model could well have had a bearing on nutrition outcomes during the NFHS-3 data collection in 2005.
The public distribution system (PDS) is another policy case in point. In 1997, the PDS system that was characterized by universal coverage around the country until then was converted into a targeted system based on a poverty measure in order to reduce the food subsidy burden. Tamil Nadu was the exception that continued with universal coverage. Swaminathan (2008) shows that targeted PDS has led to high rates of exclusion among the needy. In 2005, more than 70% of officially poor households in Bihar and Uttar Pradesh were excluded from the PDS, while in contrast in Tamil Nadu only a very small percentage did not have access. Agricultural laborers are possibly the group most in need of food subsidies, but nationwide more than 50% did not have access to the PDS, while in Tamil Nadu the percentage was negligible. Swaminathan (2008) also notes Tamil Nadu's pioneering role in the Noon Meal Scheme and its good record relative to other states in implementation, and sums up by noting "It is not our intention to attribute the entire improvement in nutritional status of children in Tamil Nadu to the State's food and nutrition policies but they must clearly be given their due in any explanation". This chimes with our interpretation of our large coefficient effects estimates, and suggests that policy reforms in other states that learn from Tamil Nadu's documented past successes have the potential to produce significant improvements in anthropometric outcomes. In this regard, the proposed expansion of the PDS to cover a larger pool of beneficiaries nationwide under the Food Security Bill of 2013 appears promising, although major issues about leakages and wastages still remain.
14 ICDS programs in many states may also have important lessons to learn from the TINP experience. For example, the failure of ICDS to effectively reach under-3s due to the nature of services offered and the focus on center-based activities has been recognized before (Gragnolati, Bredenkamp, Gupta, Lee, & Shekar, 2006) , and contrasted with the success of TINP in reaching this critically important group (Heaver, 2002) . Contrast has also been drawn between the problem with leakage of take-home food supplements in the ICDS programs of states such as Madhya Pradesh due to household sharing, and the TINP's effective approach of requiring food supplements to be consumed on premises (Gragnolati et al., 2006) . Ultimately, many cross-state variations in nutrition sensitivity of policies might be traceable to the political makeup of each state as described by Harriss and Kohli (2009) and reviewed previously. These governance issues deserve further study.
Of the states being compared to Tamil Nadu in this research, Odisha appears something of an exception in that its coefficient effects in the comparison with Tamil Nadu are substantially smaller than in the case of the other states. This finding is consistent with the fact that Odisha, like Tamil Nadu, is recognized as a "positive deviant" in nutrition-related policymaking.
15 Mohmand (2012) describes the improved horizontal coordination across sectors in delivering nutrition, as well as more enlightened and efficient management within relevant sectors implemented in Odisha since the early 2000s. This includes orienting the state's ICDS program to better focus on under-3s, setting up coordination mechanisms across key ministries at the district, block, and sector levels, and appointing personnel with practical nutrition backgrounds to key positions.
In terms of analytical issues, a basic takeaway point from this work is that, given the large scope for heterogeneity across states in India, it is important to allow parameters to vary accordingly. The decomposition methods we use are based on regressions that allow intercepts as well as slopes to vary across states -effectively estimating separate models for each state -which we suggest is important in capturing the heterogeneities described above accurately. Additionally, the second of the two decomposition methods we employ allows the impact of each covariate to vary across the distribution of HAZ, an intuitively appealing approach to modeling HAZ outcomes.
16 The weaknesses of this study are also acknowledged -we do not identify causal effects, our model specifications are limited by the nature of the DFHS data, 226 WORLD DEVELOPMENT groupwise decomposition methods impose the requirement of identical sets of covariates across groups, and interpretations of coefficient effects are speculative. Nevertheless, this research helps highlight important state-specific dimensions to nutritional improvement in India. Some additional policy and intervention-relevant insights arise specifically from allowing parameters to vary across states and the HAZ distribution. One such insight is the strong relationship between agricultural land ownership and HAZ in Bihar, MP, and Tamil Nadu specifically. Agricultural land ownership by the household (relative to landlessness) is associated with a substantial improvement in HAZ, particularly in the bottom half of the conditional HAZ distribution containing relatively nutritionally vulnerable children. The limited nature of the NFHS data in terms of livelihoods, diets, and agriculture dimensions do not allow this basic association to be unpacked further, nor can causation be inferred. However, at least, the estimated relationship between agricultural land ownership and HAZ could be argued to present a hypothesis to be pursued further by future research examining causal impact. Other specific areas for priority policy focus in each of the five comparison states are presented in Appendix Table 18 , along with contextual information on the current policy landscape. These include a suggested focus on sanitation in Gujarat, where our results suggest a particularly strong relationship between open defecation and HAZ in the lower half of the distribution, the importance of growth monitoring in UP, and programs and policies relating to maternal nutrition and education in Bihar, UP, and MP.
Nutrition has had a relatively low-key presence in the Millennium Development Goals (MDG) framework, with an imperfect underweight measure forming one of nine indicators for MDG1. However, it has gained substantial prominence in the last few years, marked by the inclusion of "Food security and good nutrition" as one of the twelve goals proposed for the post-2015 Development Agenda by the UN High Level Panel (Smith and Haddad, 2015) . Stunting is emerging as the metric of choice for nutrition for the post-2015 world, enabling individual-level measurement of chronic deprivation and capturing intergenerational welfare tradeoffs (Haddad 2013) . The states studied here account for a sixth of the world's stunted under-5s, and thus this research has relevance for the post-2015 development framework. Gillespie et al. (2013) , in the Lancet Series on Maternal and Child Nutrition argue that, in addition to scaling up proven nutrition-specific interventions and increasing the nutrition-sensitivity of interventions in other sectors, focusing on policy processes and outcomes and their political underpinnings will be critical for nutrition in the post-2015 era. Our findings are in agreement with this view. NOTES 1. We undertake comparison of multiple states against a common benchmark in an attempt to discern general patterns to the extent possible in this framework.
2. We do not offer a comprehensive review of the literature here. Rather, the purpose is to highlight some key themes that have been examined, with a focus on recent literature.
3. Another reason for our choice has an empirical basis. The reliability of the Quantile Regression (QR)-based decomposition method, described below, used to compute covariate and coefficient effects along the entire HAZ distribution is crucially dependent on an empirical fit that minimizes the gap between the observed (empirical) HAZ distribution and the simulated distribution. In practice, Tamil Nadu displayed a better fit than alternatives like Kerala. Sample size issues also came into consideration. QR-based decomposition methods demand large sample sizes for sufficient reliability, and the Kerala rural sample of under-fives was significantly smaller than in the case of Tamil Nadu.
4. Of course, this broad set of variables could be grouped in several alternative ways. The classification we use facilitates connection with previous themes explored in the literature reviewed, such as sanitation, agriculture and maternal education and empowerment.
5. Assets are included individually rather than as a wealth index since individual assets were found to have independent explanatory power in our regressions.
6. Note that the right hand side of (4) refers to the gap arising from simulated HAZ distributions for MP and TN. Since the simulated distributions will not match the observed or empirical distributions exactly, the inter-state gap based on empirical distributions will include a residual error term as indicated in (4).
7. Since there is no objective way of categorizing rural households as agricultural or non-agricultural in the NFHS data, households that lack productive assets like land and livestock cannot be assumed to be capital-poor farming households-they may simply be households that are diversified away from agriculture. That said, relatively low levels of ownership of land and livestock are well-known features of TN's agrarian economy.
8. Multicollinearity impacts the precision with which some coefficients in the model are estimated. Versions of the model run omitting key variables contributing to collinearity (e.g., squared age term) improved some standard errors to an extent, but not sufficiently to warrant a change in model specification or insights drawn from it.
9. The alternative Reimers (1983) method of computing the OaxacaBlinder decomposition was also implemented. It estimated even smaller covariate contributions than the pooled method reported here, but the results were otherwise consistent.
10. Large contributions to nutrition outcome heterogeneity across groups arising from unobservable factors captured in the intercept term have also been noted in the decomposition studies of Van de Poel and Speybroeck (2009) , Van de Poel, O'Donnell, and Van Doorslaer (2009) and O'Donnell and Wagstaff (2008) . Van de Poel, O'Donnell, and Van Doorslaer (2009) choose to include intercept effects within covariate, rather than coefficient contributions, in spite of intercepts being parameters to be estimated, arguing that "we prefer to place them with the covariate contribution because they essentially reflect differences in the distributions of determinants, albeit unobservable ones".
11. To check if results are robust to the choice of benchmark, we repeated the Machado-Mata decomposition for the distributions of UP, MP, Gujarat, and Bihar, with Odisha as a benchmark instead of Tamil Nadu. Odisha has a favorable HAZ distribution relative to the four comparators in the exercise, and as discussed later, a well-regarded nutrition policy framework. It arguably shares similarities with the comparators from cultural and dietary standpoints as well. Results show that the broad pattern of results, indicating the dominance of coefficient effects, remains the same. Full details of this exercise are available in the online Appendix (https:// sites.google.com/site/elisacavatortawebsite/home/research).
12. Coefficient effects have become more important over time. We also carried out an Oaxaca decomposition on the NFHS-2 from 1998 to 1999, which shows that, coefficient effects were important even in 1998-99 (with the exception of Odisha), although relatively less than in 2005. This suggests that differences in HAZ distributions are increasingly dominated by the role of cross-state differences in the returns to endowments, which are becoming more pronounced relative to cross-state differences in covariates. Full results are available in the online Appendix (https://sites.google.com/site/elisacavatortawebsite/ home/research). 13. The model specification presented here is the one that provides the best fit of HAZ scores in the benchmark state (i.e., minimizes the difference between the empirical HAZ distribution of the benchmark state and the simulated HAZ distribution from the quantile regression model).
14. In this respect too, Tamil Nadu has a better record that most states.
15. Odisha's stunting prevalence, although still relatively high, has fallen substantially over time.
16. Focusing on under-fives enables adequate sample sizes at the state level for our analysis. However, since the first 1,000 days in the life of child are particularly important determinants of HAZ-scores, we also performed a Machado-Mata decomposition on a restricted sample of children aged less than 24 months. With the exception of Bihar, the results show a similar pattern: states that show a predominant covariate (coefficients) effect in the full sample also show a predominant covariate (coefficients) effects in the restricted sample; the covariate effect tends to decrease along the HAZ distribution. Results are available in the online Appendix (https:// sites.google.com/site/elisacavatortawebsite/home/research). Spears, D. (2013 Standard errors in parentheses. Asterisks denote the level of significance: ***p < 0.01, **p < 0.05, *p < 0.1. Regression also includes a dummy variable control for missing data for the birth weight variable. 
